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Application of permeable reaction barrier coupled pumping-recharge
hydraulic control technology upon groundwater remediation in petrochemical
contaminated sites
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Abstract ; Permeable reaction barrier (PRB) coupled pumping-recharge hydraulic control technology is selected to
remediate the polluted groundwater. MODFLOW and MT3DMS modules of GMS software are employed to establish the
groundwater flow model and solute transport model of pollutants in a hypothetical contaminated site, while different
scenarios are set according to the key influencing factors for the remediation effect of this technology, including
groundwater hydrodynamic conditions, hydrogeological conditions and pollutant removal characteristics of remediation
materials. Based on comparisons of various scenarios” simulation results and data analysis, the quantitative relationship
expressions among pollutant removal rate r, pumping-recharge quantity Q,aquifer hydraulic conductivity K and pollutant
removal efficiency 7 are derived,which can be used to guide the key parameter setting of the technology when applying to
actual contaminated site.Taking an actual petrochemical contaminated site in Shandong province, China as an example,
simulation results indicate that after 2 years of remediation, the removal rates of pollutants by the coupling remediation
technology and the single PRB remediation technology are 75.2% - 80.1% and 12.9% - 14. 7%, respectively,
demonstrating that the remediation performance of the coupling remediation technology is much better than that of single
PRB remediation technology in the contaminated site with poor permeability and small hydraulic gradient.

Key words : petrochemical contaminated sites; remediation of contaminated groundwater; PRB coupled pumping

and recharge hydraulic control technology; remediation effect; influencing factor
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B, A% 80. 1%, 1B 1 B F MG & )5 A
LI FEAS AR AR 7(b) 7 () FIE 10 s, 7T LA
F AR 5 2 B A T RO IR BE kN
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. WIRTS YY) BE 2 aJ5i5%Y 155
HAL
B/ BH/g KBRFE/ %
551 1059 80. 1
55 2 1073 79.8
553 1089 79. 4
554 5309 1115 78.9
155 1158 78.0
156 1229 76.8
157 1323 75.2
ALK (g - L) K /(ug - L)

727.975 2480.45

550.9 2023.525

413.175 1566.6

27545 1109.675 < .

137.725 H 587.475 »

0.0 0.0 .

b
g

H10 HE XKML E2aBENFENAE

HHERHEBREEARYE PRB L —BEH ARG
Yl R 1 25 52 B AR v ) 4l 1 — T AR B
b TR 7K A 3 2 0 25 RSB B AU B PRB 53
BN 7 Fhlil 5 V5 e L BR AR B 6, T LA
i, 5 PRB B R EARMEL, S BEHERD
BEHCRAT LI 4. 1~5. 2 1%,

F6 SLAMERELL

PRB Hi—BE R WEBELAR [EES)
P
LR/ % LW/ % BRI
60 12.9 60 0. 89 80. 1 5.2
65 13.3 65 0.87 79.8 5.0
70 13.6 70 0.85 79.4 4.8
75 13.9 75 0.82 78.9 4.7
80 14.2 80 0.77 78.0 4.5
85 14.4 85 0.69 76.38 4.3
90 14.7 90 0.54 75.2 4.1
4 &g

(1) PRB HEA il — T8 A K 7 il R 18 52 5
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A A FE GRS e BRI BE , 15 YL 5B %
r S -EAR Q BKIZBIERBK TSR
ROR ) Z B AFTE B 58 06 R ] 4R Sl & 4
ARAE LR Yzt N FH i (8 e S R0k

(2) 5 PRB . — & & H AR M Lk, PRB #5454l
W= TE A K 3l H AR B 0B B2 K B N

75 K2 AT LU B B SRR . SePrTs 4 it
MRIEE R WoR RGBS HORT5 ) L BR A L
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